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Background: The heightened morbidity and mortality associated with repeat cardiac 
surgery are well documented. Redo median sternotomy (MS) and minimally invasive valve 
surgery are options for patients with prior cardiac surgery who require mitral valve surgery 
(MVS). We conducted a systematic review and meta-analysis comparing the outcomes of 
redo MS and minimally invasive MVS (MIMVS) in this population.
Methods: We searched PubMed, EMBASE, and Scopus for studies comparing outcomes 
of redo MS and MIMVS for MVS. To calculate risk ratios (RRs) for binary outcomes and 
weighted mean differences (MDs) for continuous data, we employed a random-effects 
model.
Results: We included 12 retrospective observational studies, comprising 4157 partici-
pants (675 for MIMVS; 3482 for redo MS). Reductions in mortality (RR, 0.54; 95% confidence 
interval [CI], 0.37–0.80), length of hospital stay (MD, −4.23; 95% CI, −5.77 to −2.68), length of 
intensive care unit (ICU) stay (MD, −2.02; 95% CI, −3.17 to −0.88), and new-onset acute kid-
ney injury (AKI) risk (odds ratio, 0.34; 95% CI, 0.19 to 0.61) were statistically significant and 
favored MIMVS (p<0.05). No significant differences were observed in aortic cross-clamp 
time, cardiopulmonary bypass time, or risk of perioperative stroke, new-onset atrial fibrilla-
tion, surgical site infection, or reoperation for bleeding (p>0.05).
Conclusion: The current literature, which primarily consists of retrospective compari-
sons, underscores certain benefits of MIMVS over redo MS. These include decreased mor-
tality, shorter hospital and ICU stays, and reduced AKI risk. Given the lack of high-quality 
evidence, prospective randomized control trials with adequate power are necessary to 
investigate long-term outcomes.

Keywords: Meta-analysis, Mitral valve, Minimally invasive surgical procedures, Reopera-
tion, Sternotomy, Thoracotomy

Copyright © 2023, The Korean Society for Thoracic and Cardiovascular Surgery
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

https://doi.org/10.5090/jcs.23.038

pISSN: 2765-1606   eISSN: 2765-1614

J Chest Surg.  2023;56(6):374-386

Introduction

Over the past decade, the frequency of redo valve surgery 
has surged [1]. Within 10 years, nearly 35% of patients with 
bioprosthetic valves will need to undergo redo surgery [2]. 
The number of patients requiring this type of surgery is 
expected to rise in the future, primarily due to degenerated 
bioprosthetic mitral valves, failed mitral valve annuloplas-
ty, and infective endocarditis. Reoperative valvular surgery 
carries a comparatively high perioperative mortality rate, 

up to 3 times that of primary surgery [3].
Median sternotomy (MS) is considered the gold standard 

for multiple cardiovascular procedures and is the most fre-
quently used surgical approach for repeat valvular surgery 
[4]. However, repeat MS is a high-risk procedure that often 
presents challenges. These include increased bleeding, po-
tential injury to vital mediastinal structures, poor access 
due to dense adhesion, and extended operative time [5]. A 
minimally invasive surgical approach involving right an-
terolateral mini-thoracotomy is a viable alternative that 
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could mitigate the risks associated with redo-MS. This ap-
proach is often associated with a quicker return to daily 
routines and increased patient satisfaction regarding cos-
metic results, which are among the most consistently re-
ported benefits of this method [6]. However, concerns 
about extended cross-clamp time and prolonged operative 
times, which could adversely affect surgical outcomes, 
along with a steep learning curve have hindered its wide-
spread adoption in this patient subset [7].

Despite the purported advantages of a minimally inva-
sive approach, no consensus yet exists on the optimal sur-
gical approach for mitral valve operations in patients who 
have previously undergone cardiac surgery. Most evidence 
supporting the minimally invasive approach comes from 
observational and propensity-matched cohorts, with no 
data from randomized controlled trials. The objective of 
this study was to conduct a comparative analysis of the 
outcomes of minimally invasive mini-thoracotomy versus 
redo MS. By doing so, we aimed to identify the superior 
surgical approach for mitral valve surgery in patients with 
a history of conventional sternotomy for cardiac surgery.

Methods

Protocol and registration

This systematic review and meta-analysis adhered to the 
Preferred Reporting Items for Systematic Reviews and Me-
ta-analyses guidelines. The protocol was prospectively reg-
istered in the PROSPERO register of systematic reviews 
(CRD42022359204). The methods of analysis, outcome 
measures, and inclusion criteria were predetermined and 
documented in the protocol. We employed the PICOS (pa-
tient, intervention, comparison, outcome, and study de-
sign) framework to structure our search strategy. Ethical 
approval was not required because we exclusively analyzed 
data from previously published studies, for which the pri-
mary investigators had already obtained informed consent.

Literature search

Two authors independently performed a comprehensive 
literature search of several electronic databases, including 
PubMed, Scopus, and Embase, from their inception to Jan-
uary 2023. No restrictions were made regarding date, lan-
guage, or study design. The detailed search strategy was 
formulated using relevant keywords and Medical Subject 
Heading (MeSH) terms, combined with the Boolean oper-
ators AND/OR. Search terms included variations of “tho-

racotomy,” “mitral valve,” “mini thoracotomy,” “redo mitral 
valve,” redo valve,” “reoperative mitral valve,” “thoracoto-
my,” and “median sternotomy.” In addition, we manually 
searched selected articles and reviews to identify relevant 
studies. First, duplicate articles were removed, and a title 
and abstract screening was conducted for all retrieved 
studies. Subsequently, the full text of all relevant articles 
was obtained, and articles were selected for inclusion based 
on the eligibility criteria.

Study selection: eligibility criteria

The eligibility criteria were established based on the PI-
COS principles. The population included adult patients 
(over 18 years old) with mitral valve disease who required 
surgery and had a history of at least 1 previous cardiac sur-
gical procedure via MS. The intervention involved mini-
mally invasive mitral valve surgery (MIMVS) via right 
mini-thoracotomy, which could be performed through 
port-access or keyhole methods, with either direct visual-
ization or camera assistance through lateral, parasternal, 
or xiphoid approaches. The comparator was conventional 
repeat MS. The outcomes included studies that reported 
data on at least 1 of the predetermined outcomes. The 
study design encompassed randomized and nonrandom-
ized comparative studies. Studies were excluded if they met 
any of the following criteria: (1) they were duplicate publi-
cations, had overlapping patients, or were subgroup analy-
ses of a main study; (2) they were abstracts, expert opin-
ions, letters to the editor, brief reports, case reports, case 
series, conference presentations, or editorials; (3) the out-
comes of interest were not clearly reported, or it was im-
possible to extract or calculate them from the published 
results; (4) they reported combined outcome data for any 
other valvular procedure, such as tricuspid or aortic valve 
surgery, along with mitral valve surgery; or (5) they uti-
lized robotic telemanipulation or approaches such as the 
Da Vinci robot.

Study outcomes

The primary outcomes of interest for the study were op-
erative mortality (defined as death within 30 days post-op-
eration or during the hospital stay), perioperative stroke, 
reoperation for bleeding, and the durations of hospitaliza-
tion and intensive care unit (ICU) admission. Secondary 
outcomes encompassed the incidence of postoperative sur-
gical site infection, the incidence of acute kidney injury 
(AKI) requiring dialysis, new-onset atrial fibrillation, cross- 
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clamp time, cardiopulmonary bypass time, and blood loss.

Data extraction and quality assessment

Two independent investigators were responsible for ex-
tracting the following data from studies that satisfied the 
inclusion criteria: name of the first author, year of publica-
tion, country in which the study was conducted, sample 
size, average patient age, sex of the patients (male or fe-
male), previous surgical procedures, concurrent proce-
dures, preoperative characteristics, clamping technique 
used, method of myocardial protection, study outcomes, 
and source of funding. Any discrepancies were resolved 
through consensus. Two authors independently assessed 
the quality of the included studies. If any discrepancies 
arose, a third author was consulted. The methodological 
quality of the studies that met the inclusion criteria was 
evaluated by 2 authors using the Joanna Briggs Institute 
Critical Appraisal Checklist. In the event of any disagree-
ment, a third reviewer would be called upon to resolve the 
issue. This tool was used to evaluate studies based on 11 
items, with a maximum possible score of 11 for each study. 
If the answer to an item was affirmative, the item was as-
signed a score of 1. If the answer was negative, unclear, or 
not applicable, the item was given a score of 0.

Statistical analysis

Meta-analysis was performed using Stata ver. 17.0 (Stata 
Corp., College Station, TX, USA). For dichotomous out-
comes, risk ratios (RRs) with 95% confidence intervals 
(CIs) were computed, while for continuous data, weighted 
mean differences (MD) with corresponding 95% CIs were 
calculated. The data were pooled using the restricted max-
imum likelihood random effects model. The chi-square (χ2) 
test was employed to assess statistical heterogeneity, with 
significance considered to be indicated by p-values less 
than 0.10. The Higgins I2 statistic was used to estimate the 
magnitude of the heterogeneity. A high level of heterogene-
ity was indicated by an I2 value greater than 75%, a moder-
ate level by an I2 value between 25% and 75%, and a low 
level by an I2 value less than 25%. To identify potential 
publication bias, we examined funnel plots for asymmetry 
and applied the Egger regression asymmetry test, consider-
ing a p-value less than 0.10 as indicative of publication bias, 
but only for outcomes with at least 10 studies. For all other 
analyses, a 2-tailed p-value of less than 0.05 was considered 
to indicate statistical significance.

Results

Study selection

The initial search of the electronic databases yielded 456 
citations. Once duplicates were removed, 305 citations re-
mained. A preliminary screening was then conducted 
based on the title and abstract of each citation, which led 
to the selection of 61 articles for full-text evaluation based 
on eligibility criteria. Ultimately, 12 articles, encompassing 
4,157 participants, met the criteria and were deemed suit-
able for inclusion in this meta-analysis [8-19]. The full se-
lection process for the relevant studies is illustrated in Fig. 1.

Study characteristics and quality assessment

The 12 studies included in this analysis, published be-
tween 2002 and 2021, were all retrospective cohort studies. 
They represent a total sample size of 4,157 patients, with 
675 participants in the minimally invasive group and 3,482 
in the redo MS group. The average age of the patients in 
the minimally invasive group was 62.9±7.28 years, while 
that of those in the redo sternotomy group was 60.6±5.95 
years. Of the total participants, 1,984 (48.6%) were female 
and 2,097 (51.4%) were male. However, 1 study did not 
provide a breakdown of patients by sex, but instead only 
indicated the total number of participants. Of the 12 stud-
ies, 5 were conducted in the United States, 2 each in Cana-
da and South Korea, and 1 each in Japan, China, and Ger-
many. Other baseline characteristics of the patients in each 
group are highlighted in Table 1. All of the studies were 
deemed to be of high quality, but as all were retrospective 
in nature, biases inherent to this type of study remained. 
More specifically, in terms of patient selection and compa-
rability, all studies were considered high quality. However, 
only 2 (those by Patel et al. [16] and Losenno et al. [14]) 
employed strategies to address confounding factors. Details 
of previous operations, preoperative patient characteristics, 
and concomitant surgical procedures are presented in Ta-
ble 2. Only 4 participants (0.43%) in the minimally inva-
sive group underwent conversion to sternotomy. Concomi-
tant procedures were performed in 69.8% of patients (17.2% 
in the MIMVS and 77.9% in the redo MS group). The most 
common procedure was ablation in the MIMVS arm 
(42.4%) and coronary artery bypass grafting among those 
undergoing redo MS (35.2%).
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Synthesis of results

Primary outcomes
Operative mortality

Eleven studies, involving 4,058 participants (663 for 
MIMVS and 3395 for redo MS), compared the mortality 
rates between these surgical approaches. The reported 
mortality rate was 4.52% in the minimally invasive group 
and 7.45% in the sternotomy group. A pooled analysis re-
vealed a significantly reduced risk of mortality in patients 
who underwent mitral valve surgery via the minimally in-
vasive thoracotomy approach, compared to those who un-
derwent redo sternotomy (RR, 0.54; 95% CI, 0.37 to 0.80; 
p<0.001; I2=0.00) (Fig. 2).

Duration of hospital stay
Ten studies, involving 1,300 participants (498 for MIM-

VS and 802 for redo MS), reported on the length of hospi-
tal stays in days. We noted a significantly shorter duration 
of hospital stays for patients who underwent the minimally 
invasive approach (MD, −4.23; 95% CI, −5.77 to −2.68; 
p<0.001; I2=42.5%) (Fig. 3).

Perioperative stroke
Ten studies, with a total of 3,970 participants (615 for 

MIMVS and 3,355 for redo MS), evaluated the incidence of 
stroke between these surgical approaches. The reported 
stroke rate was 4.55% in the minimally invasive group and 

6.49% in the sternotomy group. A pooled analysis revealed 
no significant difference in the risk of stroke between the 2 
methods (RR, 0.84; 95% CI, 0.51 to 1.39; p=0.49; I2=17.8%) 
(Fig. 4).

Duration of ICU stay
Eight studies, involving 833 participants (341 for MIM-

VS and 492 for redo MS), reported on the length of ICU 
stays in days. We noted a significantly shorter hospital stay 
duration for patients who underwent the minimally inva-
sive thoracotomy approach (MD, −2.02; 95% CI, −3.17 to 
−0.88; p<0.001; I2=81.4%) (Fig. 5).

Secondary outcomes
AKI requiring dialysis

Five studies, including 790 participants (334 for MIMVS 
and 456 for redo MS), provided data on the new onset of 
AKI requiring dialysis. The reported rate in the minimally 
invasive group was 3.77%, compared to 13.37% in the ster-
notomy group. A pooled analysis revealed a significant re-
duction in the risk of AKI associated with the minimally 
invasive thoracotomy approach (RR, 0.34; 95% CI, 0.19 to 
0.61; p<0.001; I2=0.0%) (Fig. 6A).

New-onset atrial fibrillation
Four studies, involving 536 participants (147 for MIMVS 

and 389 for redo MS), reported on the new onset of atrial 
fibrillation. The reported rate of this condition was 8.84% 

Fig. 1. PRISMA (Preferred Report-
ing Items for Systematic Reviews 
and Meta-analyses) flow diagram 
summarizing the process used to 
select relevant clinical studies.
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in the minimally invasive group and 14.13% in the sternot-
omy group. A pooled analysis revealed no significant dif-
ference in the risk of new-onset atrial fibrillation between 
the 2 surgical approaches (OR, 0.43; 95% CI, 0.14 to 1.36; 
p=0.15; I2=47.7%) (Fig. 6B).

Re-exploration for bleeding
Ten studies, including 1,481 participants (557 for MIM-

VS and 924 for redo MS), evaluated the rates of re-explora-
tion for bleeding. The reported rate in the minimally inva-
sive group was 4.84%, compared to 6.17% in the sternotomy 
group. A pooled analysis revealed no significant difference 
in the risk of re-exploration for bleeding between these ap-
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deviation; CI, confidence interval; 
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proaches. However, a trend was observed favoring the min-
imally invasive approach (RR, 0.67; 95% CI, 0.44 to 1.02; 
p=0.06; I2=0.00%) (Fig. 6C).

Incidence of surgical site infection
Six studies, with a total of 796 participants (264 for 

MIMVS and 532 for redo MS), reported on surgical site in-
fection. The indicated infection rate was 0.39% in the min-
imally invasive group and 2.06% in the sternotomy group. 
A pooled analysis revealed no significant difference be-
tween the 2 approaches (RR, 0.54; 95% CI, 0.17 to 1.76; 
p=0.31; I2=0.00%) (Fig. 6D).

Aortic cross-clamp time (in minutes)
Nine studies, involving 3438 participants (398 for MIM-

VS and 3,040 for redo MS), reported on aortic cross-clamp 
time. No significant differences were observed between the 
2 approaches (MD, −10.60; 95% CI, −27.07 to 5.86; p=0.21; 
I2=90.2%) (Fig. 6E).

Cardiopulmonary bypass time (in minutes)
Eleven studies, including 4,134 participants (663 for 

MIMVS and 3,471 for redo MS), provided data on cardio-
pulmonary bypass time. No significant differences were 
observed between the 2 approaches (MD, −5.10; 95% CI, 
−18.51 to 8.31; p=0.46; I2=83.1%) (Fig. 6F).

Volume of blood loss (in milliliters)
Only 2 studies, encompassing 160 participants (57 for 

MIMVS and 103 for redo MS), reported on blood loss. The 
minimally invasive approach was associated with a signifi-
cant reduction in blood loss (MD, −191.61; 95% CI, −275.91 
to −107.30; p<0.001; I2=0.0%) (Fig. 6G).

Publication bias
Publication bias was assessed through the visual exam-

ination of funnel plot asymmetry and the Egger regression 
test, but only for outcomes including a minimum of 10 
studies. Both the visual analysis and the regression test re-
sults indicated no significant risk of publication bias (Fig. 7).

Discussion

In this systematic review and meta-analysis, our objec-
tive was to examine the current literature comparing mini-
mally invasive surgery via a right lateral thoracotomy with 
redo MS for mitral valve surgery among patients who had 
previously undergone cardiac surgery. We aimed to identi-
fy any differences in outcomes between these approaches. 
The analysis indicated significant reductions in mortality, 
lengths of hospital stay and ICU stay, intraoperative blood 
loss, and new-onset AKI when the minimally invasive ap-
proach was used. Furthermore, this approach was found to 
be non-inferior to redo sternotomy in the rates of new-on-
set atrial fibrillation and stroke, re-exploration for bleed-
ing, cardiopulmonary bypass time, and cross-clamp time.

Redo cardiac surgery is technically more challenging 
than primary surgery for several reasons. Surgeons must 
contend with dense mediastinal and pleuropericardial ad-
hesion, the risk of injury to the functioning coronary ar-
tery bypass graft, and the de-airing of the heart. They also 
tend to have patients with worse baseline clinical charac-
teristics, more comorbidities, more complex disease patho-
physiology, and fewer physiological reserves [1]. In rare in-
stances, this procedure can be associated with unique 
surgical complications, including annular rupture, left 
atrial dissection, left ventricular outflow obstruction, and 
Gerbode defects [20].

However, redo cardiac surgery, particularly for valvular 
disease, is no longer considered a predictive factor for poor 
outcomes. It can be performed effectively with acceptable 
risks when a shared decision-making process and a multi-

Study

ICU stay (days)

Bolotin et al. [9]

Kim et al. [11]

Hiraoka et al. [12]

Ghoneim et al. [15]

Losenno et al. [14]

Zhang et al. [17]

Monsefi et al. [19]

Kwon et al. [18]

Overall

Heterogeneity: =1.66, I =81.38%, H =5.37

Test of = : Q(7)=52.42, p=0.00

Test of =0: z= 3.47, p=0.00

�

� �

�

2 2 2

i j

Year

2004

2012

2013

2015

2016

2020

2022

2022

Weight

(%)

20.26

11.45

17.32

6.10

7.46

4.88

14.61

17.92

Mean differences

with 95% CI

0.27 ( 0.56 to 0.02)

( 4.65 to 0.15)2.40

( 2.29 to 0.11)1.20

( 4.75 to 3.01)0.87

( 5.49 to 1.19)2.15

( 12.54 to 3.50)8.02

( 3.61 to 0.39)2.00

( 4.24 to 2.32)3.28

2.02 ( 3.17 to 0.88)

Treatment

38

22

10

12

40

30

27

162

Mean SDN

2.44 0.7

3.9 1.2

1.8 0.6

4.0 4.61

3.13 3.91

19.45 7.74

3 2

2.1 1.3

Control

N

2.71 0.5

6.3 5.2

3 1.7

5.27 1.85

5.28 10.45

27.47 11.1

5 4

5.38 6.15

Mean SD

33

13

27

6

92

50

53

218

Favors redo sternotomy

0 5

Favors minimally invasive

15 510

Random-effects REML model

Fig. 5. Forest plot showing length 
of intensive care unit (ICU) stay 
(days). SD, standard deviation; CI, 
confidence interval; REML, restrict-
ed maximum likelihood.



382

https://doi.org/10.5090/jcs.23.038

http://www.jchestsurg.org

JCS
disciplinary team approach are adopted [21]. Numerous 
studies have reported a recent decrease in operative mor-
tality associated with redo valve surgery via a minimally 
invasive approach. These studies have also reported low 
complication rates and promising postoperative results, 
making this approach a viable alternative for both primary 
and redo surgery [22,23]. These findings align with our 
meta-analysis, which indicated fewer surgery-related com-

plications associated with the minimally invasive approach. 
In this review, 27 patients (4.00%) required reoperation due 
to bleeding, 28 patients (4.55%) developed stroke, 13 pa-
tients (3.77%) required new-onset dialysis, 13 patients 
(2.56%) developed new-onset atrial fibrillation, and 30 pa-
tients (4.44%) died within 30 days of the operation. The re-
sults showed no significant difference in cardiopulmonary 
bypass time or aortic cross-clamp time, but the general 
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trend favored minimally invasive surgery. This reflects the 
growing expertise in cannulation methods and improve-
ments in surgical technique. While some studies have re-
ported an increased incidence of stroke with MIMVS, our 
analysis did not indicate this [24,25]. This discrepancy 
could be attributed to the cardiopulmonary bypass ap-
proaches used. Specifically, retrograde arterial perfusion 
and cold fibrillatory arrest without an aortic cross-clamp 
have been associated with a higher incidence of stroke [25].

Numerous indications for reoperation exist, but unfortu-
nately, these were not extensively reported in the included 
studies. Typically, reoperation can be attributed to factors 
such as structural valvular degeneration, nonstructural 
dysfunction, valve thrombosis, paravalvular leak, prosthet-
ic valve endocarditis, and recurrent rheumatic disease [2]. 
Several perioperative factors influencing in-hospital mor-
tality have been identified. Our analysis revealed that the 
operative approach was consequential in determining mor-

tality. The MIMVS approach reduced the risk of mortality 
by almost 50%. However, most studies, except for those by 
Patel et al. [16] and Losenno et al. [14], did not control for 
confounding variables. It is plausible that mortality rates 
could have been similarly influenced by various baseline 
demographic and clinical variables, as well as pre-existing 
comorbidities. Some studies have suggested that early mor-
tality is associated with factors such as advanced age, fe-
male sex, advanced New York Heart Functional Associa-
tion class, lower ejection fraction, emergent or urgent 
surgery, concomitant procedures, and history of myocardi-
al infarction [3,26].

For patients with degenerated mitral bioprostheses 
deemed inoperable or at high surgical risk, valve-in-valve 
transcatheter mitral valve replacement (ViV-TMVR) may 
serve as an alternative to conventional redo surgery. How-
ever, data are lacking regarding its long-term durability. A 
recent meta-analysis comparing ViV-TMVR to redo surgi-
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cal mitral valve replacement has revealed promising re-
sults. ViV-TMVR has been associated with a significant re-
duction in procedural complications, such as stroke, 
bleeding, AKI, arrhythmias, and permanent pacemaker 
insertion. It has also been linked to shorter hospital stays, 
with no significant difference in mortality rates [27]. Tran-
scatheter options are an evolving field and have not yet be-
come the established standard of care. However, they hold 
the potential for more frequent use in the future. Current-
ly, the data are insufficient to compare the outcomes of 
ViV-TMVR and minimally invasive mitral valve surgery, 
indicating a need for further research.

The primary limitation of this study pertains to the ret-
rospective, non-randomized nature of the underlying stud-
ies. Despite efforts to eliminate bias, several biases inherent 
to retrospective cohort studies persist. These studies carry 
an elevated risk of selection bias because individuals are 
selected after the outcome has occurred. The use of un-
planned or less rigorous data collection methods, or the 
absence of a priori reporting of the analysis plan and pro-
tocol, can lead to information bias. Furthermore, the retro-
spective comparative studies did not include long-term fol-
low-up. Second, multiple confounding factors were not 
measured or adjusted in the results due to the absence of 

relevant details from the original studies. Unacknowledged 
or poorly measured confounders can undermine the asso-
ciation being inferred. As is the case with most meta-anal-
yses of observational studies, it is not possible to establish 
causal effects from the results. Third, no information was 
presented on patient-centered reported outcomes such as 
health status, pain, patient satisfaction, and quality of life. 
The importance of patient-centered outcomes is increas-
ingly recognized in healthcare research, as these measures 
reflect clinically relevant issues that are particularly mean-
ingful to patients. Fourth, the surgical approach was deter-
mined based on the surgeon’s preference. Given the steep 
learning curve associated with the minimally invasive ap-
proach, it is expected that surgery times and outcomes will 
improve as experience is gained. Differences in surgeon 
skill set and expertise can introduce bias for or against the 
minimally invasive approach. The true benefits of this ap-
proach are more likely to be fully realized in high-volume 
centers.

Conclusion

The existing data, which are limited to retrospective 
comparisons of small cohorts undergoing MIMVS versus 
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redo MS for mitral valve surgery in patients with previous 
cardiac surgery, do not provide information on outcomes 
after hospital discharge. Current evidence from 12 studies 
suggests that MIMVS is associated with decreased mortali-
ty, shorter hospital and ICU stays, less blood loss during 
surgery, and a lower incidence of new-onset AKI requiring 
dialysis. To eliminate biases and validate our findings, 
large-scale randomized control trials are necessary. Addi-
tionally, more data are required on durability and long-term 
outcomes.
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